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Introduction   
In root canal therapy, Guttapercha combined with various sealers has been the 
most commonly used obturating system and they have served as a bench mark when 
evaluating newer materials.
1
 It has been seen from previous studies and clinical data 
that canals obturated with Guttapercha and endodontic sealers were unable to 
prevent apical migration of bacteria when the canals were exposed.
3
 The constant 
increase in antibacterial strains and the side effects caused by synthetic drugs and the 
spurt in popularity of herbal medicines has prompted several researches to look for 
herbal alternatives like Morinda citrifolia and Triphala. It  has a broad range of 
therapeutic effects including antibacterial , antiviral , antifungal , antitumor , 
antihelminitic , analgesic , hypotensive , anti-inflammatory and immune enhancing 
effects.
5,12
 The aim of this study was to evaluate the effect of four different irrigants: 
Sodium hypochlorite , Morinda citrifolia , Triphala  and Chlorhexidine on the shear 
bond strength of a self etch sealer , RealSeal SE to dentin by using with and without 
EDTA as the final irrigant , on a Universal Testing Machine.
 
 
Materials and methods 
         One hundred and twenty freshly extracted human maxillary and mandibular 
molars were collected and were stored in 0.9% Sodium chloride solution  containing 
0.02% Sodium azide , at room temperature. This was done in order to prevent bacterial 
growth. Then a low speed diamond disk with water coolant was used to slice off the 
occlusal 2mm of the samples, whereby a flat dentinal surface surrounded by a thin rim 
of enamel was obtained. This section of tooth, which included the roots, was 
embedded in a self cure acrylic resin. A uniform smear layer was created on the 
sectioned teeth using a 320 grit silicon carbide paper mounted on a Handimet grinder 
under water irrigation  for a time period of 15 seconds. The dentin disks with the 
smear layer were then divided randomly into 2 Groups (n= 60). Each Group was 
further subdivided, into 4 Subgroups. In Group I, the irrigants were used without EDTA 
as the final rinse and in Group II EDTA was used after using the irrigants as the final 
rinse. 
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Abstract   
    
This in vitro study was undertaken  to evaluate the effect of four different irrigants namely Sodium hypochlorite, 
Chlorhexidine, Triphala and Morinda citrifolia on the shear bond strength of a self etch sealer, RealSeal SE to 
dentin by using EDTA as the final wash  as well as without EDTA as the final wash. The  bond strength was 
evaluated in shear mode by using a Universal testing machine. Methods: The study was done using 120 
extracted human molars. A low speed diamond disk saw with water coolant was used to slice off the occlusal 
2mm of the samples whereby a flat dentinal surface surrounded by a thin rim of enamel was obtained. This 
section of tooth, was embedded in a self cure acrylic resin. A smear layer was created on the sectioned teeth 
using a 320 grit silicon carbide paper attached to the Handimet grinder (Buehler,Ltd)  under  water irrigation for 
a time period of 15 seconds. The dentin disks with the smear layer were then randomly divided into 2 groups 
namely Group I-without EDTA and Group II-with EDTA.  Each of the Group was further divided into four 
Subgroups namely Sodium hypochlorite, Morinda citrifolia, Triphala and Chlorhexidine respectively. The dentin 
discs were then air dried using a air-water syringe. A brass tube was placed onto the dentin surface and was 
filled with the sealer RealSeal SE, which was mixed according to the manufacturer’s instructions. The sealer was 
then light cured for 40 seconds and then allowed to set for 45minutes. The samples were then immediately 
stored in a closed container containing distilled water at 37
o
C and maintained at 100% humidity for 7 days. 
Each specimen was evaluated for its shear bond strength value at a cross head speed of 1mm/minute. The 
shear force required to separate the cylinder from dentin for each specimen was recorded in Newtons (N), then 
divided by the contact surface area to determine the shear bond strength in Megapascals. Results: The results 
revealed that Subgroup Sodium hypochlorite had the highest shear bond strength in Group I and Group II  
followed in order by Subgroups Morinda citrifolia, Triphala and Chlorhexidine in both groups. Conclusion: 
Morinda citrifolia and Triphala can be used as a better  alternative to Chlorhexidine. 
 
Key words : Shear bond strength, Self etch sealer, Sodium hypochlorite, Morinda citrifolia, Triphala , 
Chlorhexidine 
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further subdivided, into 4 Subgroups. In Group I, the 
irrigants were used without EDTA as the final rinse and 
in Group II EDTA was used after using the irrigants as 
the final rinse. 
Triphala was made into solution by dissolving it in 10% 
Dimethyl sulfoxide (DMSO),.  
Group I  
a) The dentin disks (n= 15) were soaked in 6% Sodium 
hypochlorite, b) The dentin disks (n= 15) were soaked 
in 6% Morinda citrifolia , c) The dentin disks (n= 15) 
were soaked in Triphala, d) The dentin disks (n= 15) 
were soaked in 2% Chlorhexidine . 
After the subgroups were soaked in their respective 
solutions for 10 minutes they were then washed with 
distilled water for 1minute . 
Group II 
a) The dentin disks (n= 15) were soaked in 5% Sodium 
hypochlorite  b) The dentin disks (n= 15) were soaked 
in Morinda citrifolia c) The dentin disks (n= 15) were 
soaked in Triphala d) The dentin disks(n= 15) were 
soaked in 2% Chlorhexidine.  
After the subgroups were soaked in the respective 
solutions  for 10 minutes the dentin disks were then 
washed with distilled water for 1minute,after which the 
samples were washed with 17% Ethylenediamine 
tetraacetic acid  for 2-3 minutes ,then finally washed 
with distilled water for 1minute . 
 
Bonding procedure 
The dentin discs were air dried using an air-water 
syringe. A brass tube of 4mm internal diameter and 
3mm height was placed on the dentin surface. The 
brass tube was filled with RealSeal SE (Sybron Endo, 
USA), which was mixed according to the 
manufacturer’s instructions. The sealer was light cured 
using a light curing unit (QHL-75 Dentsply, India) for 
40seconds and then allowed to set for 45minutes. The 
samples were immediately stored in distilled water at 
37
o
C, and maintained at 100% humidity for 7 days 
 
Shear bond strength evaluation 
The specimens were engaged perpendicularly at their 
bases on a Universal testing machine (INSTRON 3365). 
Each specimen was evaluated for its shear bond 
strength, at a cross head speed of 1mm/minute. The 
shear force required to separate the cylinder from 
dentin was recorded in Newtons (N) for each 
specimen, then divided by the contact surface area to 
determine the shear bond strength in Megapascals 
 
Statistical Analysis 
Data were analyzed using computer software, 
Statistical Package for Social Sciences (SPSS) version 
10. Data are expressed in its mean and standard 
deviation. Analysis of variance (One Way ANOVA) was 
performed as a parametric test to compare different 
subgroups within each group as well as to compare all 
the subgroups in both the groups together. Duncan’s 
Multiple Range (DMR) test was employed as a post hoc 
tool to elucidate individual subgroup comparisons 
along with ANOVA. Student’s paired ‘t’ test was used 
to compare the mean values between the two groups 
within each of the subgroup. For all statistical 
evaluations, a two-tailed probability of value, < 0.05 
was considered as significant. 
 
Table 1. Analysis Of Variance (One Way Anova) 
Comparing Mean Shear Bond Strength (Mpa) Among 
All Irrigants Together 
 
Parameters  Mean  ± SD F value P value 
Sodium 
hypochlorite 
2.14c 0.96   
Morinda citrifolia 1.63bc 0.77   
Triphala 1.56b 1.26   
Chlorhexidine 0.86a 0.38   
Sodium 
hypochlorite and 
EDTA 
3.52e 0.09 28.235 28.235 
Morinda citrifolia  
and EDTA 
3.25de 0.43   
Triphala and 
EDTA 
2.95d 0.12   
Chlorhexidine 
and EDTA 
2.10c 0.39   
a, b, c – Means with same superscript do not differ from each other 
(Duncan’s Multiple Range Test) 
 
 
Figure.1 Mean shear bond strength (MPa)in different 
irrigants 
 
Discussion 
          One of the fundamental principles in endodontic 
therapy is the efficient removal of diseased pulp from 
the tooth and replacing it with a suitable material. Thus 
cleaning and shaping of root canals dictates the 
success and failure of treatment to a large extent.
13,14
  
Chelating agents are one of the materials employed to 
overcome these problems. Studies have shown that 
3 
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the paste type chelating agents whilst having lubricant 
effect do not remove the smear layer as effectively 
when compared to the liquid form of EDTA.
9
 So EDTA 
wash is used in our study after the use of different 
irrigants.
2 
         
 Adhesion tests measure the tensile bond strength, 
where the bond is broken by a force perpendicular to 
the interface between the material and the surface. 
Hence the shear test was seen to be more accurate for 
measuring the bond strength of endodontic sealers to 
dentin as well as to Guttapercha and has been proven 
to be effective as well as being reproducible.
3,7
  
 In this study Sodium Hypochlorite subgroup showed 
the highest shear bond strength values when 
compared between the other Subgroups. This is in 
concurrence to the previous study done by 
Wachlarowicz et al.
1
 This difference could be seen as a 
result of the absence of smear layer.  Using EDTA after 
Sodium hypochlorite resulted in the complete removal 
of smear layer
10
 and it results in higher bond strength.
1
  
                                    When the Subgroup Morinda citrifolia was 
compared with both Subgroups Triphala and 
Chlorhexidine in Group I and Group II, dentin surface 
irrigated with Morinda citrifolia has higher shear bond 
strength values with the sealer RealSeal SE. This could 
be because of the ability of Morinda citrifolia in 
removing the smear layer which is in concurrence with 
the previous studies.
5
Murray et al also evaluated 
Morinda citrifolia in conjunction with EDTA as a 
possible alternative to sodium hypochlorite. The smear 
layer removing ability of Morinda citrifolia could be 
due to the acidic nature (pH 4.16)
 
as it is rich in 
Ascorbic acid, Caproic acid, Caprylic acid, Ursolic acid, 
Aspartic acid and Glutamic acid.
8,12
  
                                     When Subgroup Triphala is compared with 
Subgroup Chlorhexidine in both the Group I and 
Group II, it is seen that dentin surface irrigated with 
Triphala has a higher shear bond strength value with 
the sealer RealSeal SE. Moreover Triphala is a very 
good chelating agent.
6
Triphala in particular contains 
fruits that are rich in Citric acid and that may aid in the 
removal of the smear layer.
6
It has also been proved in 
previous studies that Triphala is also rich in Gallic acid 
and tannic acid
4
 and this might have also resulted in 
the smear layer removal and resulted in high shear 
bond strength values for the Subgroup Triphala. 
                                     Subgroup Chlorhexidine in both Groups I and II 
showed the least shear bond strength values when 
compared among the other Subgroups. Wachalarowicz 
et al have found that using Water and Chlorhexidine as 
an irrigant resulted in significantly lower bond strength 
values
1
, which might be the reason as to why RealSeal 
SE has the least shear bond strength values with dentin 
after irrigation with Chlorhexidine.
15 
                                     When Subgroups of Group I (without EDTA) and 
Group II (with EDTA) were compared, Subgroups of  
Group II  had higher shear bond strength values, as it 
was proved by White et al
11
  that the ability of the 
sealer to penetrate into the dentinal tubules and 
thereby adaptation of the root canal filling to the root 
canal walls is much more improved after the removal 
of the smear layer
2
 and  this was due to the ability of 
17% EDTA which had led to a better bonding of the 
sealer to the dentin. 
                                 However further in vivo studies are necessary to 
evaluate how the role of oral environment will affect 
the shear bond strength of the resin based sealer 
RealSeal SE to dentin, using different irrigants. 
 
Conclusion 
 
Within the limitations of the study it can be concluded 
that Triphala and Morinda citrifolia could be used as 
herbal alternative irrigants during the cleaning and 
shaping of the root canals. It is seen that they are as 
effective but are less toxic and more biocompatible 
than the traditionally used irrigants. 
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